Thermoresponsive hyaluronic acid nanogels as hydrophobic drug carrier to macrophages.
Delivery systems for macrophages are particularly attractive since these phagocytic cells play a important role in immunological and inflammatory responses, also acting as host cells for microorganisms that are involved in deadly infectious diseases, such as leishmaniasis. Hyaluronic acid (HA) is specifically recognized by macrophages that are known to express HA receptors. Therefore, in this study, we focused on HA-based nanogels as drug carriers for these cells. The drug delivery was validated in an in vivo study on mice using intravital two-photon laser scanning microscopy. HA derivatives were modified with a biocompatible oligo(ethylene glycol)-based thermoresponsive polymer to form nanogels. These HA conjugates were readily prepared by varying the molar mass of initial HA and the degree of substitution via radical-mediated thiol-ene chemistry in aqueous solution. The derivatives were shown to self-assemble into spherical gel particles with diameters ranging from 150 to 214 nm above 37 °C. A poorly water-soluble two-photon dye was successfully loaded into the nanogels during this self-assembly process. In vitro cellular uptake tests using a RAW 264.7 murine macrophage cell line showed successful intracellular delivery of the hydrophobic dye. After intravenous injection in mice, the nanogels circulated freely in the blood but were rapidly phagocytized within 13 min by circulating macrophages and stored in the liver and spleen, as observed by two-photon microscopy. Benefit can be thus expected in using such a delivery system for the liver and spleen macrophage-associated diseases.